ABSTRACT. Cell surface glycoconjugate receptors for wheat germ agglutinin, Ricinus communis agglutinin, concanavalin A and soybean agglutinin on two strains of myxoamoebae of Physarum polycephalum with fluorescein isothiocynate-labelled lectins were observed microscopically, but no receptors for Dolichos biflorus agglutinin, Ulex europeus agglutinin-I and Arachis hypogaea agglutinin were found. These results suggest that the myxoamoebae have cell surface glycoproteins with N-glycosidically linked hetero-saccharide chains, but not oligosaccharides with blood group A and H determinants. The number of lectin receptor sites and their affinity constants for lectins were obtained for the myxoamoebae and microplasmodia of P. polycephalum from binding assays with 125I-lectins. The densities of these lectin receptors and the magnitudes of the affinity constants were similar to those of mammalian cells. Neuraminidase treatment of the myxoamoebae and microplasmodia induced neither a decrease in WGA receptors nor an increase in RCA receptors. These results are strong evidence that sialyl residues are absent in glycoconjugates on the surface of the myxoamoebae and microplasmodia of P. polycephalum.
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The slime molds are generally classified into two groups, cellular and acellular slime molds. The lectins on the cell surface of cellular slime molds, which may function in the aggregation of cells to form the pseudoplasmodium (25, 28) , have been purified and characterized (26, 27, 28, 30) . These lectin receptors have been reported to be glycoconjugates located on the cell membrane (23) . But little is known about the surface carbohydrates of the myxoamoebae and microplasmodium cells of acellular slime molds, although a galactan phosphosulfate has been found in their nuclei (6, 8) and secreted fluid (5, 15) .
We here report on the surface glycoconjugates of two conjugatable, different mating-types of myxoamoebae (strains J and F in the haploid vegetative phase of the life cycle) and those of the microplasmodium (multinucleated diploid vegetative phase) studied in binding experiments with various exogenous plant lectins.
Abbreviations used: WGA, wheat germ agglutinin; RCA, Ricinus communis agglutinin; Con A, concanavalin A; SBA, soybean agglutinin; DBA, Dolichos biflorus agglutinin; UEA-I, Ulex europeus agglutinin-I; AHA, Arachis hypogaea agglutinin; SJA, Sophora japonica agglutinin; FITC, fluorescein isothiocyanate; PBS, phosphate buffered saline; BSA, bovine serum albumin. the nature of the lectin receptors, WGA and RCA were bound to cells treated with neuraminidase. This enzyme treatment, however, had practically no effect on the FITC-lectin binding to both strains of myxoamoebae. Neuraminidase treatment did not change the number of WGA receptor sites on the myxoamoebae nor on the microplasmodium, but it did tend to increase the number of RCA sites slightly. These increases in the RCA receptor sites were not significant, however, nor were the affinity constants changed (Table 1) .
Hemagglutination inhibition test with the slime polysaccharide fraction. The slime polysaccharide fraction slightly inhibited the agglutination of RCA, but not that of SBA or SJA at the concentrations examined (Table 2) . Mixed agglutination test with human erythrocytes. Myxoamoebae and microplasmodia cells did not bind with human erythrocytes (data not shown). No agglutination of these cells was observed under microscopy, which suggests that there is no lectin on the cell surface of Physarum. The 0.4 M NaCl fraction from the slime polysaccharide fraction was used in the hemagglutination inhibition test as described in Methods.
The degree of agglutination of the erythrocytes was determined macroscopically after centrifugation at 500 x g for 1 min. Recently, cell surface glycoconjugates have been considered to function in cell to cell recognition and adhesion (7) . The cellular slime mold provides a good example of this because the formation of pseudoplasmodia is due to the glycoprotein called contact site A (17, 18) and/or the specific interaction between endogenous lectins and the cell surface receptors of the glycoconjugates. These lectins, the discoidin from Dictyostelium discoideum (26, 30) and the pallidin from Polysphondylium pallidum (27, 28) , as well as their glycoconjugate receptors (23), have been studied extensively.
DISCUSSION
In contrast, the acellular slime mold develops a multinucleated plasmodium without a cell-aggregation process. Therefore, the lectin that functions in the aggregation of cells may be unnecessary to acellular slime molds. But, the presence of glycoconjugate receptors for exogenous lectins was demonstrated in this study.
Strains J and F of the myxoamoebae conjugate with each other, but there is no conjugation within each strain. Glycoconjugates also may participate in this recognition system although no remarkable differences in lectin receptors were found between the two strains of myxoamoebae used.
The cell surface receptors for each lectin on the myxoamoebae seem to be heterogeneous because each lectin can bind with a limitted number of, but different, glycoconjugates that have a particular sugar structure. Therefore, the possibility that only part of a lectin receptor participates in the recognition mechanism of the myxoamoebae can not be excluded. This possibility is being investigated with lectins used as the blocking agent in the conjugation of these cells.
